In the present study, okadaic acid (OA) and dinophysistoxin-1 (DTX1) were spiked into artificial seawater at low, medium and high estuarine salinities (9‰, 13.5‰ and 27‰). Passive samplers (HP20 resin) used for solid phase adsorption toxin tracking (SPATT) technology were exposed in these seawaters for12-h periods. Adsorption curves well fitted a pseudo-secondary kinetics model. The highest initial sorption rates of both toxins occurred in the seawater of medium salinity, followed by seawater of low and high estuarine salinity. Pore volumes of micropores (< 2 nm) and small mesopores (2 nm < diameter < 10 nm) of HP20 resin decreased after adsorption of toxins in seawater at high and low salinity but not in seawater at medium salinity, which demonstrated that the toxin molecules entered into micropores and mesopores (below 10 m in size) in seawaters of high and low salinity. More toxin or other matrix agglomerates were displayed on the surface of resin deployed in the seawater of medium salinity. Taking into consideration the pore-size distribution and surface images, it appears that intraparticle diffusion governs toxin adsorption in seawater at high salinity while film diffusion mainly controls the adsorption process in seawater at medium salinity. This is the first study to confirm that molecules of OA and DTX1 are able to enter into micropores (< 2 nm) and small mesopores (2 -10 nm) of HP20 resin in estuarine seawater with high salinity (∼27 %).
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Abstract :
In the present study, okadaic acid (OA) and dinophysistoxin-1 (DTX1) were spiked into artificial seawater at low, medium and high estuarine salinities (9‰, 13.5‰ and 27‰). Passive samplers (HP20 resin) used for solid phase adsorption toxin tracking (SPATT) technology were exposed in these seawaters for12-h periods. Adsorption curves well fitted a pseudo-secondary kinetics model. The highest initial sorption rates of both toxins occurred in the seawater of medium salinity, followed by seawater of low and high estuarine salinity. Pore volumes of micropores (< 2 nm) and small mesopores (2 nm < diameter < 10 nm) of HP20 resin decreased after adsorption of toxins in seawater at high and low salinity but not in seawater at medium salinity, which demonstrated that the toxin molecules entered into micropores and mesopores (below 10 m in size) in seawaters of high and low salinity. More toxin or other matrix agglomerates were displayed on the surface of resin deployed in the seawater of medium salinity. Taking into consideration the pore-size distribution and surface images, it appears that intraparticle diffusion governs toxin adsorption in seawater at high salinity while film diffusion mainly controls the adsorption process in seawater at medium salinity. This is the first study to confirm that molecules of OA and DTX1 are able to enter into micropores (< 2 nm) and small mesopores (2 -10 nm) of HP20 resin in estuarine seawater with high salinity (∼27 %).
including the okadaic acid (OA), azaspiracid (AZA), yessotoxin (YTX), pectenotoxin 48 (PTX), brevetoxin, cyclic imine, saxitoxin (STX), and domoic acid (DA) groups.
49
They can be accumulated and transferred along food webs of marine ecosystems 50 including cultivated shellfish [3] [4] [5] . Therefore, poisoning events and victims 51 frequently occurred due to consumption of contaminated seafood [6] [7] [8] . For example, 52 diarrhetic shellfish poisoning (DSP) as a familiar poisoning event is related to 53 OA-group toxins, including OA and its derivatives dinophysistoxin-1 (DTX1) and 54 epimer DTX2, accumulated by crabs, mussels, etc [9] [10] [11] [12] . Although no victims were 55 recorded by DSP events, a link was hypothesized between exposure to OA-group 56 toxins and tumor enhancement [13] [14] . Thus, it is very important to monitor and 57 forecast the pollution of micro-algal toxins in mariculture zones in order to protect 58 seafood safety and consumer health.
59
A technology referred to as Solid Phase Adsorption Toxin Tracking (SPATT) was 60 developed to monitor the occurrence of toxic algal blooms and shellfish 61 contamination events in seawater using porous synthetic resin [15] . Various 62 micro-algal toxins were tentatively monitored using the SPATT method for adsorption 63 in the laboratory or in the field [16] [17] [18] [19] [20] . The SPATT technology has been shown to 64 provide reliable, sensitive, time-integrated sampling of various micro-algal toxins to 
LC-MS/MS analysis for OA and DTX1

128
An Agilent 6430 tandem quadrupole mass spectrometer equipped with an 
Scanning electron microscopy for HP20 resin
149
The surface texture of HP20 resin in different artificial seawater spiked with or 150 without OA and DTX1 toxins were characterized by a scanning electron microscope
151
(SEM) (Hitachi, S-4800, Japan). All resin samples were freeze-dried under vacuum 152 and then were fixed on aluminum stubs and coated with gold before observation using explained by the extra methyl group of DTX1 in our previous study [22] . Average A c c e p t e d M a n u s c r i p t 11 linear sorption rates of OA and DTX1 toxins by HP20 resin were also directly 198 calculated using the adsorption quantity divided by time period (Fig. 4) . Average although the experimental sorption quantities were similar in all treatments (Table 2) .
210
The concentrations of OA (2.70ng/mL) and DTX1 (3.92 ng/mL) used in this it means the intra-particle diffusion governs the adsorption process. The intra-particle 
Change of pore-size distribution of HP20 resin after adsorption for toxins
236
In order to explore the mechanism by which salt affects the dynamic adsorption 237 of toxins by resin, the pore-size distribution of HP20 resin deployed in seawater with 238 or without OA/DTX1 toxins was characterized. Results showed that no obvious 239 change of the pore volumes of size between 10-20 nm was found in HP20 resin 240 deployed in three different seawaters with or without toxins (Fig. 5) . However, the showed that solely the salt matrix of seawater also changed the pore size distribution 253 of resin. Possibly, salt matrix would reconstruct these pores in some big pores of 254 HP20 resin. The largest BET surface area of HP20 resin before adsorption toxins 255 occurred in the seawater at high salinity, followed by the treatments of low and 256 medium salinity (Table 3) , which demonstrated that the salt matrix changed the 257 surface area of resin. Consistently, the surface areas of resins decreased after they 258 adsorbed toxins in three different seawaters. However, the average pore volume of 259 resin deployed in the seawater at medium salinity increased after it adsorbed toxins, 260 which also demonstrated that toxin molecules did not enter into these pores of resin.
261
Therefore, the HP20 resin deployed in the seawater at medium salinity displayed the 
278
Based on the findings of this study, it could be safely concluded that the 279 intra-particle diffusion governs the adsorption process of HP20 resin for toxins in 280 estuarine seawater with high salinity while film diffusion controls the adsorption 281 process in seawater at medium salinity (~13.5‰). Also, the adsorption process of 282 HP20 resin for toxins is dependent on both film diffusion and intra-particle diffusion 
Conclusions
288
In this study, purified extract containing OA and DTX1 toxins from
289
Prorocentrum lima was spiked into three artificial seawaters at different salinity (27‰,
290
13.5‰ and 9‰) and SPATT samplers of HP20 resin were deployed in these seawaters without toxins were affected and not linearly related to the salinity of seawater.
295
According to the findings of this study, it is confirmed that the molecules of OA and
296
DTX1 are able to enter into the micropores and small mesopores (2 -10 nm) of HP20 297 resin in estuarine seawater at high salinity (~27‰). The intra-particle diffusion 
